Lovastatin improves histological and functional outcomes and reduces inflammation after experimental traumatic brain injury.
Traumatic brain injury (TBI) triggers a complex sequence of inflammatory responses that contribute to secondary injury. Statins have demonstrated neuroprotective effects against brain injury, but the underlying mechanisms remain unclear. This study evaluated the effects of lovastatin on a rat model of controlled cortical impact (CCI) injury. Our two hypotheses were that pre-administration of lovastatin would reduce functional deficits and extent of anatomical brain damage and that lovastatin would attenuate levels of pro-inflammatory cytokines. Rats were injected with lovastatin (4 mg/kg) or vehicle for 5 days and subjected to CCI. Neurological status was evaluated using rotarod and adhesive removal tests. Contusion volume and neuronal degeneration were examined using cresyl violet and FluoroJade B (FJB) histochemistry. Levels of tumor necrosis factor-alpha (TNF-alpha) and interleukin-1beta (IL-1beta) mRNA and protein were assessed by real-time quantitative reverse transcriptase polymerase chain reaction, enzyme-linked immunosorbent assay, and immunohistochemistry. Lovastatin significantly improved performance on both the rotarod and adhesive removal tests before post-injury day 7. Lovastatin also significantly reduced contusion volume (20%) and number of FJB-positive degenerating neurons (35%) at 4 days. These changes were associated with a significant decrease in levels of TNF-alpha and IL-1beta mRNA and protein at the contusion site at 6 h and 4 days, respectively. Our results show that pre-administration of lovastatin improved functional outcomes and reduced extent of brain damage, with a concomitant decrease in tissue levels of TNF-alpha and IL-1beta mRNA and protein. These findings suggest that lovastatin's protective mechanisms may be partly attributed to a dampening of the inflammatory response.